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ABSTRACT
Background
Interprofessional education is increasingly included in health profession education programs as governments strive to improve patient care and outcomes through interprofessional teams.
Objective
To investigate Australian osteopathy students perceptions of interprofessional relationships.
Design
Single administration of a questionnaire to students explore perceptions of interprofessional relationships.
Setting
Two Australian university-based osteopathy programs.
Methods
Students completed the Interdisciplinary Education Perception Scale (IEPS) and a demographic questionnaire. Descriptive data were generated for each of the IEPS items, total and factor scores.
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INTRODUCTION
There is a growing interest in collaborative approaches to help manage the costs and complexities of healthcare for people with chronic health conditions. 1 Interprofessional collaboration (IPC) is one approach that is providing a way forward, as no single discipline can provide all that is required.
The introduction of interprofessional education (IPE) into pre-professional teaching programs can improve students' knowledge about other health professions, 2-4 improve interprofessional communication, 2 and provide students with the skills to participate in collaborative patient care. 3 IPE may help break down professional barriers, 5 increase respect, 4 improve skills related to communication 6, 7 and teamwork, 8 and encourage students to see interprofessional patient care as a normal part of practice as a health professional. 9 IPE occurs on both planned and unplanned occasions when learners from two or more health professions take the opportunity to learn from, with and about each other's clinical practice to improve the quality of health-care services. 10 However, students in health profession education programs typically learn in a uni-professional environment 11 with limited interaction with other healthcare students, particularly in clinical placements and patient care. According to Lapkin et al., 11 '… on campus IPE initiatives should be supported by deliberate opportunities for IPE during the experiential learning that occurs during clinical placements'.
The healthcare outcomes associated with interprofessional practice or collaborative care [12] [13] [14] suggest that IPE should be a compulsory component of all healthcare education. How best to embed this education in health curricula is yet to be established, with few quality studies published on the effectiveness of IPE in relation to improved patient outcomes. 15 There are limited examples M A N U S C R I P T
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6 of IPE in osteopathic education in the literature, and those examples typically refer to osteopathic education in the United States. [16] [17] [18] [19] The generalisability of these studies is limited due to the differing nature of osteopathic practice in the US compared to many other countries, including Australia and New Zealand.
IPE is being introduced into the osteopathy teaching programs at Victoria University (VU), Melbourne, Australia 20 and Southern Cross University (SCU), Lismore, Australia. The current paper presents data collected from the 2014 cohort of osteopathy students at VU and SCU using the IEPS. The aim of the present study was to identify the cohorts' perception of interprofessional relationships prior to substantial exposure to it so as to inform curricula development, and potentially identify issues that may be specific to osteopathy students participating in IPE.
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METHOD
This study was approved by the VU and SCU Human Research Ethics Committees.
Participants
Students enrolled in the osteopathy programs at both VU and SCU were invited by email to participate in the study. Paper versions of the questionnaires were distributed in the practical skills classes for each year level during March and April 2014, and students were asked to return completed questionnaires to a central location. Students were free to complete the questionnaire at any time. Students who were not present in the practical skills class were able to obtain a copy of the questionnaire from one of the researchers. All students were sent an email reminder to ensure that all students had the opportunity to complete the questionnaire. Consent was implied by completing the questionnaire and all responses were anonymous.
Measure
The IEPS was chosen for this study as it has previously been utilised in similar studies to evaluate health student perceptions of interprofessional relationships. 19, [21] [22] [23] A number of authors have also suggested that data from the IEPS can be valuable in guiding the design of IPE programs, 24 and in assessing changes in attitude. 22 Previous authors have used the IEPS to explore the impact of IPE before the introduction of IPE in their curricula, 19 and also to measure changes in students' perceptions of IPC before and after their education programs. 24, 25 M A N U S C R I P T
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Participants were invited to complete a demographic questionnaire (age, gender, university and year level), and the Interdisciplinary Education Perception Scale (IEPS) as a paper-based survey on one occasion. The IEPS was originally developed by Luecht et al. 26 
Data analysis
All data were entered into SPSS Version 21 (IBM Corp, USA) for analysis. Descriptive statistics were generated for each of the demographic variables, and IEPS items, factors and total score.
For comparative purposes, means and standard deviations for the IEPS total and factor scores were calculated based on the raw scores, and the weighted scores a described by Luecht et al. 26 The relationship between the demographic variables and each of the IEPS items was explored using the rms package (version 4.4-0) 27 in R (version 3.2.2). 28 Ordinal logistic regression was performed with an Akaike criterion (AIC) cutoff. Odds ratios (OR) were calculated for significant a IEPS factor score weightings were applied as per the authors' instructions. Factor 1 had a weighting multiple of 2, Factor 2 -multiple of 6, Factor 3 -multiple of 3, Factor 4 -multiple of 4 M A N U S C R I P T
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RESULTS
Three-hundred and nineteen (N=319) responses were received from the two universities representing an overall response rate of 63%. Response rates were 75% (263/329) and 36% (56/92) from VU and SCU respectively, suggesting a possible bias towards the opinions of the students from VU. Demographic data are presented in Table 1 . M A N U S C R I P T
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Descriptive data for each of the IEPS items and factors is presented in Table 2 and histograms for each IEPS item are found in Supplementary File 1. 
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Internal consistency
Cronbach's alpha for the IEPS was 0.818 however the 4 factors demonstrated variable internal consistency. Factors 1 (α = 0.761) and 3 (α = 0.736) were acceptable, however Factors 2 (α = 0.218) and 4 (α = 0.332) were well below an acceptable level. perceptions of interprofessional relationships. The response rate from VU was excellent and SCU response rate was consistent with other Australian evaluation studies into IPE. 31, 32 Mean IEPS total and factor scores were all less than that reported for osteopathic medicine students in the study by Hawk et al. 19 It is likely that this difference is due to the differences in training between the US student cohort in the Hawk et al. 19 study and the non-medical training for students in the present study. This assertion is supported by the IEPS data from chiropractic 19 and occupational therapy students. 22 Osteopathy students in the present study demonstrated the lowest mean value for factor 2 Perceived Need for Cooperation, of any of the professions in the previously mentioned studies. 19, 22 The two items in this factor are instructive -the students recognise the need to cooperate with other professions, but see osteopaths as operating independently in the health system. This information could inform the design of IPE curricula for osteopathy students to encourage direct engagement in team-based care. gender Gender was only significant in two (items 7 and 9) of the eighteen IEPS item regression models with small ORs (1.64 and 1.43 respectively) where females were more likely to agree with these items. This result is relatively consistent with other research using the IEPS where no difference for gender has been observed. 22, [33] [34] [35] Overall, females in the present study demonstrated higher mean scores across a number of IEPS items. This potentially reflects a more positive view of the osteopathic profession by female students, however they were also more likely to see the status of osteopathy as being lower when compared to male students. Curran et al. 36 found that mean scores on their IPE questionnaire were typically higher for females, although the reported effect sizes were small.
The literature presents some evidence of gender differences when using the Readiness for
Interprofessional Learning Scale (RIPLS), with females generally reporting more positive M A N U S C R I P T
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18 perceptions towards IPE. 33 It may be that the interpretation of the items on the RIPLS and IEPS are affected by gender and further investigation of the psychometric properties of the IEPS, particularly differential item function, is required to investigate the effect of gender. 
small) and item 18 Individuals in other professions often seek the advice of people in my profession
(OR 2.74, small). Where associations were identified for these three items, they are difficult to explain without exploring the student's responses in a qualitative approach, and the small OR's suggest there may only be a minimal association between the university a student attended, and their response to the three items.
year level
Year level was significant in the regression models for a number of items however the odds ratios This assertion is only speculative as there are no comparable data available from other osteopathy teaching institutions. That said, the associations between year level and a number of IEPS items may also be reflected in other educational environment measures and warrants further investigation.
IEPS factors
Competence & Autonomy
Participants in the present study consider that osteopaths are well trained (item 1). This item appears to be one of the items that consistently achieves the highest, or near highest, mean ratings of all of the IEPS items. Conversely, the lowest mean score was demonstrated for item 9
Individuals in other professions think highly of my profession. Notwithstanding associations with
gender and university, this suggests that Australian osteopathy students are unsure about the status of their profession in the eyes of other health professions, given the mean value is between the 3 (somewhat disagree) and 4 (somewhat agree) points on the Likert-type scale -a position that is consistent with work in physiotherapy by Pinto et al. 34 This suggests osteopathy students need to more fully explore the standing of the osteopathic profession in the eyes of other professions.
For that reason, creating opportunities for osteopathy students to work with, and learn from, other M A N U S C R I P T
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20 students may enable osteopathy students to appreciate the contribution of their profession to the healthcare system. This is critical for patient-centred care, for example, a student sharing/collaborating patient care with a general practitioner -students need to know how such referrals are managed.
Perceived Need for Cooperation
Osteopathy students in the present study recognise the need to cooperate with other health professionals to provide care for their patients, as demonstrated by the high mean score for Item 6.
This result is consistent with other studies that have employed the IEPS, and provides a starting point for the development of IPE programs at pre-registration level. As students in the present 
Perception of Actual Cooperation
Students in the present study had, in general, a positive perception of other health professions and the ability of osteopaths to work with, and share information and resources with other health professionals. This positivity provides support for explicit curricular changes that strengthen teamwork and interprofessional understanding rather than relying on ad hoc / unstructured development of relationships. 41 
Understanding of Others' Values
The lowest mean score for any of the IEPS items was item 11 Individuals in my profession have a higher status than individuals in other professions. That is, students in the present study did not consider osteopathy to have the same perceived status of other health professions. This appears to not be unusual as mean scores for this item tend to be low in other studies using the IEPS. 23, 42 Although Australian osteopathy students have a positive perception of their own profession, when asked to rate the status of the profession compared to other health professions, they appear to be less positive. Pinto et al. 34 reported that perceptions about status may be related to years as a health professional rather than the actual profession that one belongs to. There is some evidence for the time required for development of a professional attitude. 43 
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Data from other work into IPE suggests that successful patient outcomes can be achieved when all members of the healthcare team cooperate, 34 and have respect for the status of each of the professions in that team. 23 The implications for the curriculum are that future IPE programs involving osteopathy students will need to reinforce that osteopathy can make a positive contribution to the healthcare team. This could be achieved by utilising osteopaths and other health professionals who have clinical experience and experience to model working in multidisciplinary team environments that also include osteopaths.
Internal consistency & psychometrics
The internal consistency results for all IEPS in the present study are similar to those of Salvatori et al. 44 and Keshtkaran et al. 35 Further comparisons are difficult as other authors who have utilised the IEPS have not reported this statistic, 19, 22 or reported modified versions of the IEPS. 21, 23, 33, 41, 45, 46 McFayden et al., 45 47 demonstrated that data from their study did not adequately fit the respective models when subjected to confirmatory factor analysis. The internal consistency of factors 2 and 4 in the present study, along with data presented by other authors, 21, 45, 46 suggests the factor structure and psychometric properties of the IEPS require further investigation.
That said, the value of the IEPS appears to be its item level data, and not that obtained from the factor or total scores, and as such, authors using this measure should always be encouraged to report item level data. Data from the present study will be used to explore the construct validity of the IEPS using Rasch analysis. Future research could be directed towards the investigation of M A N U S C R I P T
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23 changes in these items over a period of time where students are exposed to IPE or interprofessional care scenarios.
Limitations
Bias occurs at different levels within this study. The response rates from each university were different, with approximately four times as many students from VU completing the questionnaire, compared to students from SCU. This is a product of the number of students enrolled in the program at SCU being less than at VU, however the overall response rate for SCU was also lower.
Year 3 students at SCU did not complete the questionnaire, and only one Year 2 SCU student chose to complete the questionnaire -this likely accounted for some of the differences for the year level results. Therefore, the associations between year level and IEPS item should be interpreted with caution until further data is collected. A response bias may also exist given that students who completed the questionnaire may have already had ideas about IPE, even in the absence of a formal IPE program. It is also possible that students who completed the questionnaire during their practical skills class may have communicated their responses to other students thereby introducing a degree of contamination of the data. A national context bias may also be considered with Lie et al. 33 suggesting that IPE perception data may differ between countries and this study evaluated perceptions of osteopathy students at two Australian universities (VU & SCU). However, they do serve as comparative data for future studies at other osteopathy teaching institutions utilising IPEP programs.
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CONCLUSION
The current paper has presented data about Australian osteopathy students' perceptions of IPE through their responses to the IEPS at a single point-in-time. Osteopathy in Australia is playing an increasing role in the nation's healthcare and has a role to play in interprofessional patient care.
The results of the present study are the first to provide an insight into Australian osteopathy students' attitudes towards interprofessional relationships, that is, the students' perception of osteopathy, and an understanding of how osteopaths work with other professions.
There is a need for osteopathic educators to explore educational strategies and redesign the osteopathic curriculum to develop interprofessional learning in their students. The results highlight some of the challenges of implementing an IPE program in pre-registration osteopathy courses such as the attitude toward independent practice, along with some of the perceived challenges for the osteopathic profession such as the perception of osteopathy through the eyes of other health professionals.
This study is part of the larger study on IPE hence the results will inform the development of IPE programs at the participating universities and promote the role of osteopathy in IP teams and collaborative healthcare. Accordingly, at this early stage of analysis we suggest curriculum designers consider the following:
1) Osteopathy students need to more fully explore the standing of the osteopathic profession in the eyes of other professions; M A N U S C R I P T
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2) There is a need to understand how collaborative relationships between osteopathy and other health professions could work: Which disciplines? About which conditions/patients?
How will such collaborations affect patient outcomes?
3) Explicit curricular changes that strengthen teamwork and interprofessional understanding need to be included rather than relying on ad hoc / unstructured development of relationships; and 4) Future IPE programs involving osteopathy students need to reinforce that osteopathy can make a positive contribution to the healthcare team.
Given that osteopathy students undertake most of their clinical education in on-campus, teaching clinics with limited scheduled interaction with other health students and professionals, it is critical that we implement curricula changes to embed IPE so that all future osteopaths are able to fully participate in the national and international interprofessional health care agenda. 
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IMPLICATIONS FOR PRACTICE
• Interprofessional education is not commonplace in Australian osteopathy programs
• The results provide information to inform changes to Australian osteopathy programs to ensure adequate exposure to interprofessional education and care prior to graduation
• Educators should be aware of the attitudes of students to interprofessional care and reinforce the place osteopathy can play in team care
